Objectives. Subjective health complaints (e.g. headache and feeling low) are common among adolescents. The objective of this study was to identify the factors associated with the subjective health of adolescents from a population-based point of view. Material and methods. A sample of 712 students was recruited within the web-based Project ASSO (Adolescents and Surveillance System for the Obesity prevention), funded by the Italian Ministry of Health and piloted in Palermo. A 0-100 quantitative score (arbitrarily named "psychosomatic malaise index") based on the frequency of occurrence of seven subjective health complaints was created and used as outcome; socio-demographic characteristics, medical items and lifestyle data were collected as potential explanatory variables. Associations were evaluated through a bivariate analysis first, and a multiple linear regression model afterwards by correcting for confounders. Results. The psychosomatic malaise index averaged 49.0 within the girls and 36.8 within the boys. After adjustment, the psychosomatic malaise index was confirmed to be significantly higher in the females, subjects with a diagnosed disease, smokers and alcohol consumers. Conclusions. Beyond the female gender, incorrect lifestyles such smoking and drinking alcohol may play an important role in the quality of life of adolescents, and thus preventive
INTRODUCTION
Adolescence is a period inadequately investigated by surveillance systems (Patton et al., 2010) . However, during this period, behaviors and lifestyles may affect the health status and negatively influence later stages of the life (Sawyer et al., 2012) . Among the factors influencing the health status of adolescents, there are individual aspects (e.g. age, gender, weight status) (Brener et al., 2005; Lobstein et al., 2004; , risk behaviors (e.g. smoking, consumption of alcohol, coffee and tea) (Botello-Harbaum et al., 2011; Laukkanen et al., 2001; Nawrot et al., 2003) and the household socio-economic status (Richter et al., 2009 ).
On the other hand, an increasing scientific interest is being placed on the Subjective Health Complaints (SHCs), i.e. symptoms experienced by an individual with or without a defined diagnosis (Eriksen and Ursin, 2004) , such as headache, abdominal pain, anxiety and feeling low. They are common in adolescence and occur often in cluster rather than as a single symptom (Knishkowy et al., 1995) . SHCs have relevance as they are related with the physical well-being (RICHE Work Package 2, 2011) and are also an indicator of mental ill health (Erhart et al., 2009; Hagquist, 2010; RICHE Work Package 2, 2011) .
SHCs are suspected of becoming chronic pain symptoms and psychological disorders in adulthood too (Jones et al., 2007; Kinnunen et al., 2010; Steinhausen and Winkler Metzke, 2007) . Unfortunately, a comparison of the previous literature reports is complex because of different populations, settings and methodological approaches. Lately Ravens-Sieberer et al. (2008) tried to overcome the issues related to the different possible methodological approaches, by proposing and validating a unitary scoring system for school adolescents, enabling a cross-cultural, comparable and interval-scaled assessment of several SHCs. This approach may be useful in similar studies, such as the present one whose objective is to identify, by means of this unitary score system based on the SHC checklist, the individual, behavioral and socioeconomic factors associated with the subjective health status in a sample of adolescents.
MATERIAL AND METHODS

Participants and procedures
The present paper analyzes data collected within the framework of the ASSO (Adolescents and Surveillance System for the Obesity prevention) Project, an Italian study aimed at implementing a web-based surveillance system for the assessment of health and lifestyles in adolescents (Tabacchi et al., 2014; 2016) . Data were collected between November 2013 and February 2014 in seven high schools in Palermo, Italy. A multistage sampling was performed, by applying, at the first stage, a stratified sampling per type of school and, in the second stage, a cluster sampling of classes in each selected school. A final sample of 788 students aged 12-19 was recruited. The ethical committee of the Azienda Ospedaliera Universitaria Policlinico "Paolo Giaccone", in Palermo, approved the study protocol (approval code n.9/2011) and all participants provided written informed consent.
Data collection
Adolescents were asked to compile a set of web-based questionnaires developed for the purposes of the ASSO system. The information gathered through the ASSO-PIQ (ASSO-Personal Information Questionnaire) and the ASSO-PASAQ (ASSO-Physical activity, Smoke and Alcohol Questionnaire) in particular was taken into account for the purposes of the present study. They included socio-demographic characteristics (gender, age, family affluence scale, parents' education and occupation), anthropometric/medical items (weight status and presence of diagnosed diseases) and information related to lifestyle (physical activity, smoking, alcohol, © 2019 University of Alicante tea and coffee consumption) respectively. The schoolteachers, who had been previously trained, were in charge of measurement of weight and height of the students.
BMI was then calculated according to the BMI percentiles developed by the CDC (Cole et al., 2000) . About the consumption of tobacco, students were classified into non-smokers (who had smoked up to twice in their life) and smokers (all the others). Alcohol consumers were considered all subjects who referred to drink alcoholic beverages also occasionally. In order to assess the household economic conditions, the Family Affluence Scale (FAS) II was used by considering aspects likely known by the interviewees (car, bedrooms, vacations and computers) (Boyce et al., 2006) . Education of the parents was classified into high, medium and low, depending on whether they possessed a degree, a high school-leaving certificate or a junior high school-leaving certificate (or lower qualification), respectively. The SHCs were measured through an eight items checklist, which had been previously developed in the HBSC study (Health Behavior in School-aged Children) (Currie et al., 2001; Haugland et al., 2001) , and adopted as such in the ASSO toolkit. The checklist assessed the occurrence of eight common symptoms in the last 6 months: "headache", "stomach ache", "backache", "feeling low", "feeling irritable or bad tempered", "feeling nervous or anxious", "sleeping difficulties" and "dizziness". The interviewees answered the questions, for each SHC, by choosing one only of the following five frequency categories: "rarely or never", "about every month", "about every week", "more than once a week" and "about every day". However only seven out of these eight items were considered for the computation of the overall score, since "sleeping difficulties" was ignored according to findings from the validation study of Ravens-Sieberer et al. (2008) .
Data analysis
After the responses to seven items of the SHC checklist (headache, stomach ache, backache, feeling low, feeling irritable or bad tempered, feeling nervous or anxious, dizziness) were scored 0, 1, 2, 3 and 4 (respectively for "rarely or never", "about every month", "about every week", "more than once a week" and "about every day"), such raw scores were combined to summarize each adolescent, according to RavensSieberer et al. (2008) . In particular, the responses were mathematically combined through the use of a Rating Scale Model (RSM), a generalized form of Rasch model (Rasch, 1961) and by applying the Item Response Theory (Lord, 1968) . The key of the Rasch model analysis is that the probability of a categorical answer to a certain item is a function of the difference of two parameters: "item difficulty" (that represents the items' challenge) and "person ability" (that represents the attainment level of people who are assessed). This allowed us to generate a quantitative score arbitrarily named "psychosomatic malaise index" (PMI), ranging from 0 (null level of malaise) to 100 (maximum level of malaise). PMI will represent a summary (negative) measurement of adolescents' subjective health expressed, at an individual level, through an assortment of self-reported psychic and somatic complaints. This score corresponds to the person ability parameter of the Rasch analysis. The index values were summarized as mean of scores and standard deviation (SD). Finally, potential explanatory factors of PMI were identified through a multiple linear regression model and summarized as adjusted b coefficient (adj b coef.) and standard error (SE). This was performed by including subjects characteristics that, in the preliminary bivariate analysis (Pearson's correlation coefficient, Student's t-test, one way ANOVA test), were found to be significantly associated with the PMI. All tests performed were two-tailed and a P-value<.05 was considered statistically significant. All data were analyzed by using R statistical software (Mair and Hatzinger, 2007) and eRm Package for R (R Core Team, 2013) .
RESULTS
A total of 76 out of 788 students provided incomplete questionnaires and were thus excluded from the statistical analysis. The students included in the analysis were 712 subjects (males/females ratio 1.76) aged VOLUME 14 | ISSUE 2 | 2019 | 447 between 12 and 19 years (mean age 15.7, SD 1.4). The left-hand two columns of Table 1 show the study population composition by individual characteristics, risk behaviors and household socio-economic status. Overall, there were 146 (22.2%) overweight and 36 (5.5%) obese adolescents. Smokers were 103 (14.5%) and alcohol consumers 461 (65%). 93 (13.1%) of the interviewed adolescents had a disease diagnosed by a physician. About half of the students (320, 45.13%) consumed coffee and one-third (251, 35.40%) consumed tea. Only 28 (3.9%) students had low FAS. Parents' education frequencies were equally distributed among low, medium and high classes. With regards to father's occupation, the main represented class was "manager and armed forces" (287, 41.1%), while most of the mothers were included in the category "unemployed, retired, housewife" (300, 42.6%). The most commonly reported symptoms as "about every day" were "feeling nervous or anxious" (99, 13.8%), "feeling irritable or bad tempered" (62, 8.6%) and "feeling low" (60, 8.3%), as shown in Figure 1 . The category "rarely or never" was mainly chosen for sleeping difficulties (431, 60.6%), dizziness (413, 57.9%) and backache (387, 54.4%). One boy said to suffer about every day of all seven SHCs used for the calculation of the Rasch score, while 33 subjects (4.6%) reported having suffered rarely or never of any of these, during the previous six months. The column on the right-hand of Table 1 shows the overall and group-specific PMI mean levels. The interviewed students reported a PMI mean score of 41.4, SD 18.0. VOLUME 14 | ISSUE 2 | 2019 | 449 Figure 1 . Subjective health complaints` frequency of occurrence stated by the 712 adolescents included in the analyses Bivariate analysis revealed significant association between the index and the following variables: gender, diagnosed diseases, smoking status, alcohol habit and coffee consumption. Girls reported a higher mean value of PMI compared with boys (girls, mean 49.0, SD 16.7, vs. boys, mean 36.8, SD 17.1; P-value<.001). A higher mean value of malaise score was also found among subjects with a diagnosed disease, compared to those with no disease (mean 49.0, SD 17.6 vs. mean 40.3, SD 17.74; P-value<.001), smokers (smokers, mean 48.0, SD 15.7 vs. non-smokers, mean 40.3, SD 18.1; P-value<.001), alcohol consumers (consumers, mean 43.2, SD 17.3, vs. non-consumers, mean 38.0, SD 18.60; P-value<.001) and coffee consumers (consumers, mean 44.0, SD 17.7, vs. non-consumers, mean 39.3, SD 17.8; P-value<.001). Moreover, subjects smoking and consuming alcohol at the same time, showed a value of malaise 10.4 score points higher compared with non-smoker and non-alcohol consumers (mean 48.0, SD 16.0, vs. mean 37.5, SD 18.7, respectively).
The results obtained by the multiple linear regression analysis are showed in Figure 2 . Ultimately the values of PMI were significantly independently associated with gender (adj b coef. 13.1; SE 1.3; P-value<.001), diagnosed diseases (adj b coef. 8.6; SE 1.9; P-value<.001), smoking (adj b coef. 6.7; SE 3.5; P-value<.001) and alcohol habits (adj b coef. 5.6; SE 4.1; P-value<.001). No interaction was found between these variables. The final regression model explained 18.0% of the PMI values variance (adjusted R-squared=.18).
Figure 2. Increase of psychosomatic malaise index level by significant explicative variables
DISCUSSION
By comparing the prevalence of major risk conditions with the national population (Istituto Superiore di Sanità, 2013), comparison only feasible for the 15-years class, the respondent students show more frequent weight excess (overweight or obese) (26.8% vs. 19%) and alcohol consumption (61.7% vs. 54.2%). Only the smoking habit is less frequent: 14.1% vs. 26.6%. By comparing our study population to a large international sample including 34 countries (HBSC 2001 (HBSC -2002 , the overall PMI level of our sample (mean 41.4, SD 18.0) is higher than the European mean (mean 38.5, SD 12.1), but lower than the reported value among Italian adolescents (mean 43.9, SD not available) (Ravens-Sieberer et al., 2008) . With regard to the variables found to be independently associated with the PMI, it is to be noted that in our study it was possible to compare the extent of association between these different explicative variables, thanks to such quantitative score that allows interval-scaled assessments.
According to many other studies , females were also found to be at a significantly higher risk of malaise; moreover we can say that, according to Figure 2 , the gender was the most relevant predictor of PMI, indeed resulting in an extent of association greater than that given by the presence of a diagnosed disease. According to some authors, in the female adolescents, the role of hormonal changes, of the self-esteem and of body image, as well as their higher willingness to express emotions could play a role in increasing the differences in comparison with the male adolescents (Patton and Viner, 2007) . Moreover, this pattern of symptoms seems to suggest some connection with the expression of eating disorders, which are also related to a psychosocial stress (Polivy and Herman, 2002) . It would be relevant, from a public health point of view, to follow the girls' PMI levels over time and check whether they comply with the boys' levels or not, in the post-adolescent age. After the gender, the presence of a diagnosed disease showed a major placing. This was an expected observation since adolescents having a general illness, by definition, have a higher chance of presenting physical symptoms. After that, our findings appear consistent with those reported by several authors who found an association between different symptoms (e.g. depression, anxiety, VOLUME 14 | ISSUE 2 | 2019 | 451 headache, sleep problems) and smoking status (Arnold et al., 2014; Botello-Harbaum et al., 2011; CarcellerMaicas et al., 2014; Straube et al., 2013; Wang et al., 1994) as well as alcohol consumption (Hasler et al., 2014; Laukkanen et al., 2001; Straube et al., 2013) .
In our study, both tobacco use and alcohol consumption were associated with a relevant mean increase of PMI: in particular the degree of association of these two features, although lower, has the same order of the presence of a diagnosed disease (see Figure 2) . In this regard, it is also noteworthy that the estimate of the strength of association of smoking and alcohol consumption is very robust in our study as we used broad definitions of cases, for subjects' classification. However, we are not able to suggest the causal nature of the link underlying this association; in other words, it cannot be excluded that adolescents with a higher level of malaise could more frequently acquire some habits, such as smoking and alcohol consumption, and vice versa.
Some considerations should be addressed about some variables that were not found to be associated with the PMI. In particular, the socio-economic status appeared not to be associated with the malaise symptoms even though many authors showed that the lack of financial resources could increase the risk of self-reported complaint in the adolescence (Currie et al., 2012; Elgar et al., 2013; Petanidou et al., 2014) . Although further investigations may be required, the very small proportion of adolescents reporting low FAS could explain this lack of association. Also, parental education and occupation did not show any role in predicting adolescents' malaise level in our study, but this observation is consistent with previous finding by other authors (Petanidou et al., 2014) . Other remarkable variables as age and weight status were not found to be associated with PMI. Unexpectedly, increasing age was not associated with higher values of the PMI, in particular among girls (Currie et al., 2012; Petanidou et al., 2014) . Moreover, the weight status was not associated to the index in our study, even though most studies show an association with increased headache frequency (Ravid et al., 2013) , depressed mood, anxiety and depressive symptoms (D'Autume et al., 2012) . Coffee and tea consumption should be plausibly related to some emotional behavioral effects, such as increased nervousness or anxiety and sleep disturbances (Nawrot et al., 2003) , but an association was ruled out in our study.
This study could suffer from some potential limitations. Firstly, the sample is composed of a higher number of male adolescents compared to females; this was due to the sample stratification per type of school, which did not take into account the gender composition of each school. However, the obtained scoring system should not be affected by the gender difference, indeed, the Differential Item Functioning (DIF) across gender was found not significant in the validation study of the Rasch score for self-reported health complaints in adolescence (Ravens-Sieberer et al., 2008) . Secondly, due to the cross-sectional design of the study, we could not assess causal relationships between the variables in study. Finally, the information about the presence of diagnosed diseases was based on reported data that could have led to a misclassification of students.
CONCLUSIONS
This study provides further consistency in the difference of gender as a relevant factor in the distribution of subjective health and identifies and estimates the degree of association of two modifiable factors that could have a role of paramount importance for impacting the subjective health complaints among urban adolescents. In particular, the study results suggest all those who have responsibility for the adolescent health to pay a closer attention to smoking and alcohol consumption. They are substantially associated with the adolescents' subjective health and could affect the current quality of life as well as lead to a greater burden of chronic diseases in future life. Thus, female adolescents, smokers and alcohol consumers should be the main targets of preventive actions by the public health services.
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